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Abstract: The education process for science student teachers in Indonesia must continue, 
even in a pandemic situation with an unclear end. The research aims to find the most 
appropriate science practicum method during the Covid-19 pandemic for science student 
teachers. The method used in this research is mix-methods. The research design chosen by 
the researcher is the Pre-Experimental One-Group Pretest-Posttest Design. Participants in 
this study were 140 science student teachers who did distance practicum on basic biology 
practicum courses. Basic biology practicum is a practicum course that practices biological 
science, including respiration, photosynthesis, nutrient content of food, and pollutant 
testing. Based on gender, the participants were 62 male students and 78 female students. 
The value of N-Gain d > 0.58 (moderate effect) means that practicum activities can be 
continued as a practicum solution during the pandemic. Student activities during a 
practicum at home apply new adaptations different from a practicum in the laboratory. 
Independence in preparing materials and tools, preparing worksheets, simplifying 
materials, and modifying tools is a new way for students. The study concludes that a new 
practicum method that utilizes the environment potential is a solution in the 
implementation of science practicums as a result of the Covid-19 pandemic in Indonesia. 
The environment can be explored to find resources that can be used as practicum materials 
and the manufacture of basic biology practicum tools. 
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The laboratory cannot be used as a place for 
science practicum activities due to the Covid-19 
pandemic. Learning is done completely online, so there 
is no direct meeting between student practitioners and 
lecturers. The education process for science student 
teachers in Indonesia must continue even in a 
pandemic situation. Life safety is a priority in the 
implementation of education so that practicum 
activities are carried out with online distance strategies. 
It is unclear when the Covid-19 will end while the 
teacher candidate education curriculum continues due 
to the limited student study period. Several problems 
were found since the implementation of the practicum 
at the beginning of the pandemic in Indonesia in early 
2020. These problems are sure to also occur in most 
universities in the world. Fundamental problems 
include limited practicum materials, low students' 
independence in doing practicum, poor practicum 
results, and a low understanding of practicum results. 
Low understanding of science indicates ineffective 
learning activities (Melki et al., 2020; Gürsoy, 2021; 
Suyatman et al., 2021; Ramdani et al., 2021). The online 
distance practicum strategy is a real problem faced by 
many universities in Indonesia.  
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Practicum lectures must continue even though 
they are carried out from home by utilizing local 
wisdom in the students' living environment. Science 
learning resources that utilize local wisdom show that 
science is integrated with life (Savitri et al., 2021; 
Purnami et al., 2021). Indonesia is an agricultural 
country that has an abundant diversity of natural 
resources. These resources can be used as materials and 
even practicum tools for many topics, for example, 
vitamin test labs and testing processes that utilize 
natural ingredients. The materials are easy to find in 
the students' living environment. Practicums that 
utilize materials and tools available at home and in 
their environment are named practicum with local 
wisdom. The latest policy in the education curriculum 
for science student teachers in Indonesia requires that 
practicum is not just an integrated part of an 
administration course but as a means of fostering 
independent learning.  
The existence of complicated practicum problems 
during the pandemic and the demands of practicum 
results as an independent student project requires the 
right practicum strategy. The scientific testing process 
is not limited by space because it can take advantage of 
local wisdom in the environment in certain or abnormal 
situations. The scientific process is in line with 
authentic scientific practicums that can be carried out 
both indoors and outdoors (Crippen et al., 2013; Han, 
2019; Muris, 2020; Permanasari et al., 2021). Practicum 
on learning for adults emphasizes independent 
learning. Indicators of practicum work independence 
start from preparing practicum worksheets, preparing 
materials and tools, conducting experiments, finding 
solutions to problems and reporting results. Practicum 
must still be held in a pandemic situation. Adaptation 
in learning as a result of Covid-19 since 2020 requires 
skills in making teaching materials using information 
technology tools (Teras et al., 2020; Yang et al., 2020). 
Learning interactions during the Covid-19 pandemic 
occurred in online media (Galloway et al., 2020; Reiss et 
al., 2020). Distance practicum requires skills to use 
online learning. As the target of this research, science 
student teachers have become accustomed to using 
several online application programs such as ZOOM 
and Google Meet. 
Distance practicum requires mastery on online 
application programs for discussion media of 
practicum results. The use of online devices is a form of 
adaptation of practicum activities due to the Covid-19 
pandemic (Lockee et al., 2020). E-learning with 
discussion forums and quizzes to present material is 
effective for online learning (Adros & Nina, 2018; 
Rahman et al., 2020). Practicum conducted through 
distance learning has challenges and obstacles that 
require new adaptations. Various learning difficulties 
were found in distance learning carried out during 
Covid-19, which required proper handling (Tzivinikou 
et al., 2020; Daniel, 2020). Tal et al. (2019) revealed a 
shift in educators' views in managing practicum. 
Initially, student-centered activities were limited to 
laboratories, then changed and expanded with outdoor 
practicums. The new adaptation of the science 
practicum is inevitable because the pandemic has no 
certainty when it will end while the educational process 
must continue. 
Previous research studies confirm that practicum 
can be carried out outside the laboratory to optimize 
the environment for practicum. However, not all 
practicum topics can be done outside the laboratory. 
Some practicums must use special tools in the 
laboratory and cannot be replaced with other tools. The 
environment has biotic and abiotic resources. 
Environmental resources used for practice bring the 
practitioner closer to the object of scientific study 
(Carrier et al., 2013; Tsinajinie et al., 2020). Learning 
independence is the implementation of freedom in 
learning (Van et al., 2015). Practicum is not limited to 
proving and testing activities but must be developed 
into discovery activities (Robinson, 2013). Outdoor 
learning can foster natural collaboration through 
discovery activities (Angelstam et al., 2013). Testing 
materials from the environment carried out directly 
outdoor provides a contextual reinforcement of the 
scientific process (Degenkolb et al., 2019; Saraswati & 
Mertayasa, 2020).  
Analysis of various research findings regarding 
the implementation of practicum during the pandemic 
requires a method as a new form of adaptation because 
students still have to do practicum due to the ongoing 
Covid-19 pandemic. The Covid-19 pandemic is 
predicted to last long, especially in Indonesia, because 
its distribution is increasingly widespread. New 
practicum methods as an adaptive response are 
urgently needed. Hariyanti et al. (2020) explained that 
practicum in distance learning is not used to be done in 
Indonesia, so there are many obstacles in its 
implementation. If the various obstacles that have been 
described in the preliminary research of this research 
are not overcome, there would be a potential for the 
low quality of future science student teachers in 
Indonesia. Before the pandemic, students were 
accompanied by laboratory assistants to prepare tools, 
materials, and practicum processes. Students are forced 
to be independent in distance practicum (Zunaidah, 
2020; Mila & Randi, 2020). In the practicum, the 
practitioner refers to the prepared practicum guide. The 
existing guidelines are applied in normal conditions or 
activities in the laboratory. Applying the existing 
guidelines to practicum at home or distance is difficult 
because of limited materials and tools. One of the 
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strengths of distance practicum is the observation 
activities carried out by students in mapping the 
potential in the environment that can be used as 
materials and tools for practicum. 
The design of making science student teachers 
independent as a new adaptation of distance practicum 
implementation is shown in Figure 1. 
 
 
Figure 1. The Design of New Adaptation of Distance Practicum Implementation 
 
Practicum is a basic competency that science 
student teachers must possess. According to Dede 
(2018), the main competence of prospective teacher 
graduates is able and skilled in experiments. Students' 
practicum is not limited to concept application 
activities but also finding concepts and developing a 
product. Suryawati (2018) explained that practicum 
competence is determined by the intensity of students 
in doing practicums. During a pandemic, students must 
continue to do practicums with new adaptations 
through innovative methods. Lecturers in practicum 
courses need adjustments to new methods that help 
students carry out practicums during the pandemic. 
This research aims to find the most appropriate science 
practicum method during the Covid-19 pandemic for 
science student teachers. The suitable method of science 
practicum is determined from (1) the implementation 
of an effective practicum that utilizes materials and 
tools from local wisdom, (2) full independence of 
student teachers in practicum activities, and (3) student 





The method used in this research is mix-methods 
(Cresswell, 2016). Mix-methods are used because 
comprehensive facts are needed to obtain a new 
adaptation method for remote practicum, so various 
quantitative and qualitative data collection tools are 
needed. The opinions of the practicum students in this 
study were obtained through interviews and 
measurements with test instruments. The research 
target was taken using the purposive sampling 
technique. The number of participants in this research 
was 140 prospective science student teachers who did 
remote practicum on basic biology practicum courses. 
Based on gender, the participants were 62 male 
students and 78 female students. Through online 
documents, research participants have been confirmed 
to do practicum from home.  
The research design is presented in Figure 2. 
 
 
Figure 2. Research Design 
 
Quantitative data were obtained from pretest 
and posttest on practicum material. The research 
design chosen by the researcher is the Pre-Experimental 
One-Group Pretest-Posttest Design. The researcher 
chose this design because there are still many external 
variables that affect the dependent variable in the 
research that is difficult to control. The design in the 
experimental class was from the comparison of pretest 
and posttest scores without being compared to the 
control class. The aspects compared are independent 
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variables before treatment (pretest) and after treatment 
(posttest). The independent variable of this research is 
the practicum independence of the science student 
teachers, while the control variable is the practicum 
activities by students. The value of students' cognitive 
learning outcomes after practicum activities was 
compared with the pretest and posttest values with the 
normalized gain test (N-Gain) to compare the actual 
gain score with the maximum gain score. The 
calculation of the normalized gain score (N-Gain) refers 
to Cohen et al. (2007). 
This research also explores the data from the 
pretest and posttest results by analyzing closed-ended 
questionnaires. Qualitative data is from information 
that combines closed and open-ended information 
collected by researchers through interviews with 
participants. Each participant answered using their 
language in order to obtain accurate information. This 
research adds qualitative data collected through 
analysis of students’ practicum reports. The pretest and 
posttest instruments in this research were in the form of 
20 multiple-choice items to measure students' 
knowledge of the basic biology material for practicum. 
There are four answer choices in A, B, C, and D. 
Items were analyzed using the formula for the 
level of difficulty. The results obtained from the 
number of students who answered correctly divided by 
the number of students obtained a difficulty level value 
of <0.30 which means the question is in the difficult 
category. The use of questions that have a high level of 
difficulty, which is suitable for the needs of students in 
higher education, was adopted from Purwanto (2011). 
After the pretest and posttest data were obtained, the 
data were analyzed by performing statistical tests at a 
significance level of 5%. The requirements that must be 
met first are normality and homogeneity tests. If the 
data is normally distributed, then parametric statistical 
tests are used, but if they are not normally distributed, 
non-parametric statistical tests are used. The normality 
test was conducted to determine whether the data were 
normally distributed or not. The normality of the data 
was tested using Kolmogorov-Smirnov on SPSS version 
23 with a significance level of 5%.  
Interview data were collected with research 
participants using an open-ended instrument. The 
instrument consists of 8 questions to reveal students' 
independence in four topics, each in two questions: (1) 
compiling a practicum worksheet, (2) identifying the 
need for tools and materials, (3) preparing tools and 
materials, and (4) place do the practicum. The interview 
instrument refers to Bungin (2008) through the stages of 
making grids, compiling instruments, being validated 
by experts before using, and being tested on students in 
other classes. The results of expert validation stated 
that the instrument was feasible to use. Students in the 
other class can understand the instrument being tested. 
Students were interviewed online by the research team 
individually to not know other students' answers. 
Interviews are the data that will determine the 
discovery of new adaptation methods in this study. 
 
Result and Discussion 
 
The normality test obtained a calculated sig 
value of 0.46 ≥ 0.06 sig table, which means the data was 
normally distributed. Based on the normality test, the 
data is normally distributed. The data group comes 
from a population with the same variance 
(homogeneous). The normality test results showed that 
the value of the distribution of the data on the research 
target was normal. The value of N-Gain d > 0.58 
(medium effect) means the practicum activities at home 
are successful, and its effectiveness has been proven 
from a review of the cognitive understanding of 
student teachers. Although there were more women in 
the research target class, no significant difference was 
found between the practicum results conducted by 
women and men. This study did not explore the gender 
factor. 
The data on the pretest and post-test scores are 









Lowest Score Highest Score Average Score
Pretest Posttest
Figure 3. The Comparison of Pretest and Posttest Scores 
 
The Y-axis in the table is a range of values from 0 
to 100 to present the values obtained in the pretest and 
posttest. The analysis of the N-Gain value has a 
moderate effect on increasing research targets’ concept 
understanding, with an increase in the average score 
from 53 (pretest) to 89 (posttest). This research did not 
analyze research targets’ patterns of test answers in 
depth. N-Gain is only used to confirm how much the 
research targets’ concept understanding increases 
before and after the practicum. There is no special and 
different treatment between research targets, meaning 
that there is no control class and experimental class. 
After the score of concept knowledge was analyzed, the 
practicum report score was obtained from 140 research 
targets with an average score of 83. These results 
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indicate that the research target can make a good 
practicum report. The research target is 4th-semester 
students who had practicum experience in the 
laboratory for one year before the pandemic period so 
that they certainly have experience in writing 
practicum reports. Online assistance is also provided 
by lecturers when students prepare reports. 
The primary data in this research were a 
combination of closed and open-ended interviews. The 
results of this interview become information that will 
determine the success of the implementation of the 
practicum as a new adaptation of online practicum at 
home. The results of interviews with closed-ended 
answer choices, science student teachers who answered 






















Figure 4. Interview Results from Closed-ended Answer Choices 
 
The interview data in Figure 4 was confirmed by 20% 
of the respondents or 35 participants taken randomly 
from 140 participants. Interviews are closed, students 
do not know each other's responses or answers. The 
results of this closed interview will determine the 
information on the implementation of the practicum at 
home. The results of the interviews are presented in 
Table 1. 
 
Table 1. The Results of Open Interview with Science Student Teachers 
Question Respondents’ Answer Conclusion 
How do you identify practicum 
resources in the environment around 
your home? 
I prepared the observation sheet first, 
then observed the environment around 
the house and asked the people around. 
Students explore practicum resources in 
the environment around the house in a 
planned way. 
What criteria do you use in determining 
practicum materials from the 
environment around your home? 
Analysis of practicum topics, 
determining alternative practicum 
materials that might be found   
Students determine alternative 
practicum materials available in the 
environment. 
What criteria do you use in determining 
the practicum tools from the 
environment around the house? 
I analyze actual practicum tools to be 
modified into simple practicum tools. 
Students modify simple practicum tools 
using available materials 
How do you compile a practicum 
worksheet? 
I analyze practicum worksheets from 
various sources to simplify according to 
available materials and tools. 
Students simplify practicum worksheets 
What considerations do you use in 
determining the location around the 
house as a place for practicum? 
Lighting, space, easy access for 
observation activities, and out of reach 
of children 
A room with sufficient lighting and 
space  
How is your composure in the process 
of practicum observation? 
I am quite composed because I have 
chosen a suitable place 
Choosing the right place 
What references do you use when 
discussing practicum results? 
I rely on sources from the internet in e-
book, articles, and examples of 
practicum reports as references.  
Online learning sources (internet) 
How do you prepare before presenting 
the practicum results online? 
I check the internet connection, prepare 
presentation materials, and choose a 
convenient location at home 
Online presentation with a good internet 
connection 
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The activities of student teachers during the 
practicum at home apply a new adaptation that is 
different from the practicum activities in the laboratory. 
Independence in preparing materials and tools, 
preparing worksheets, simplifying materials, and 
modifying tools is not carried out in the laboratory. The 
practicum stage, which is a new form of adaptation, is 
shown in Figure 5. 
 
 
   
(a)  (b)  (c)  
Figure 5. (a) Student-made practicum worksheets; (b) Practicum on the terrace; (c) Online presentation of practicum results 
 
Figure 5 (a) shows a science student teacher 
showing a practicum worksheet. Students themselves 
make the practicum worksheets. In Figure (b), students 
prepare practicum materials and tools from the 
environment and around the house. Students 
themselves collect practicum materials and tools. In 
Figure (c), students do an online meeting with lecturers 
and classmates to present and discuss the practicum 
results. Basic biology practicum is conducted with four 
topics: respiration, photosynthesis, nutrient content of 
food, and pollutant test. 
Students independently identify the potential of 
the environment around their residence by using 
observation instruments. The preparation of 
observation instruments shows the seriousness of 
students to find practicum materials. The process of 
identifying the source of the practicum material is done 
by going directly to the surrounding environment and 
asking people around who know the practicum 
material being sought. The activity of finding the 
source of the practicum material itself is not carried out 
during the practicum in the laboratory. Students have 
started to make new adaptations independently by 
collecting information, searching, and taking practicum 
materials from nature. Students realize that they cannot 
do practicum without finding the required materials. 
Learning science during the COVID-19 pandemic 
requires new ways that dare to break out of old habits 
before the pandemic (Suoranta, 2020; Erduran, 2020; 
Abdullah et al., 2021). Students may not be able to 
search and find practicum materials if they do not 
understand the knowledge to be practiced. The skill to 
find practicum materials from the environment around 
where they live, encourages students to understand the 
knowledge practiced. After students find the materials, 
they must prepare the practicum tools needed. 
Preparing practicum tools is more complicated 
than materials because students must have the skills to 
assemble or modify practicum tools. Students prefer to 
use used materials in the environment because they are 
cheaper and easy to obtain. Students may not be able to 
modify practicum tools if they do not understand the 
actual practicum tools. Modifying science practicum 
tools is needed if the existing practicum tools are 
limited or lacking (Khan, 2019). The skill to modify the 
tools by the students leads to the simplification of the 
original practicum tools. Practicing at home requires 
students to modify practicum tools, or the practicum 
cannot be carried out. The situation of compulsion 
encourages students to develop the ability to make 
simple practicum tools from materials that are easily 
found in nature. 
When practicum in the laboratory, students 
usually prepare materials and tools based on existing 
practicum worksheets. Practicum worksheets are used 
as the basis for preparing materials, tools, and work 
procedures. However, habits in the laboratory cannot 
be applied when practicum at home. The way students 
work is the opposite of the usual procedure. After the 
students prepare the materials and tools, the students 
compile a worksheet used as a reference for work 
procedures. Without clear materials and tools, the 
practicum activities in the worksheet cannot be 
formulated. Safaruddin et al. (2020) stated that science 
practicum requires practicum worksheets that must be 
well understood by every practitioner. The practicum 
worksheets prepared by students are more 
straightforward than the ones in the laboratory. 
Students make worksheets by analyzing from various 
sources and then simplifying them according to 
available materials and tools.  
The readiness of materials, tools, and practicum 
worksheets has proven to support the implementation 
of practicum at home. Students can prepare for the 
observation process freely by choosing their preferred 
practicum place. The selection of the practicum place 
considers the lighting, the space, easy access for 
observation activities, and being out of reach of 
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children. Kang (2019), Tuan (2019), and Vilsmaier 
(2019) revealed that outdoor science learning is the 
right choice to get closer to original learning resources. 
Of course, not all practicum can be done outdoor. The 
topic of practicum conducted by students is basic 
biology practicum which has been considered to be 
carried out in nature. The practicum that cannot be 
done outside the laboratory is those that require 
modern tools that cannot be modified or replaced. This 
research opens insight that practicums can be carried 
out outside the laboratory even in pandemic conditions 
for practicum topics that do not require special 
equipment in the laboratory. 
The value of N-Gain d > 0.58 (moderate effect) 
means that practicum can be continued as a practicum 
solution during the pandemic. Students who are 
studying from home can still do the practicum. The 
research findings show that the results of practicum at 
home have a moderate effect on students’ knowledge. 
This research is a solution to prepare science student 
teachers during the pandemic. Many students in 
Indonesia are not doing practicum during the 
pandemic. The new adaptation of the practicum during 
the pandemic as the research findings is expected to be 
widely applied in preparing teacher candidates, at least 
in Indonesia. It is unclear when the Covid-19 will end 





A new practicum method utilizing the 
environment potential is a solution in organizing 
science practicums due to the Covid-19 pandemic in 
Indonesia. The face-to-face practicum cannot be done, 
so learning methods must be created that encourage 
students' independence learning. Distance practicum 
requires students' independence in collecting materials, 
modifying tools, preparing practicum worksheets, and 
choosing practicum locations. The practicum stages 
must be arranged to create encouragement from within 
students to carry out the practicum process. The new 
way of practicum has made students aware that 
independence is a way of learning required in the 
implementation of distance learning. Practicum is 
known to be carried out by students independently 
after confirmation through interviews and reinforced 
by confirmation during an online presentation of the 
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